Introduction {#Sec1}
============

Having a social network of valued relationships with others plays a critical role in an individual's health status. Simply having fewer contact with others, such as a married partner, friends and relatives, belonging to a church group, or other informal groups, is associated with higher rates of mortality (Berkman and Syme [@CR2]). Individuals with larger social networks are more likely able to tap into different types of social support such as tangible and emotional support (Seeman and Berkman [@CR31]; Seeman and McEwen [@CR32]).

Although social networks and subsequent availability of social support is important for all individuals, especially women, receiving social support for those who are aged 65 years and older may be particularly important. Women, because of their longer life expectancy, have a greater lifetime risk of functional disability and chronic illnesses. Moreover, as women age, they also experience more social, financial, and cultural constraints (Lee Wha *et al*. [@CR25]). Older women, make up over 70% of the elderly poor (Bierman and Clancy [@CR3]) and are more at risk economically because traditional role expectations of women have limited their participation in the workforce and they receive less support from children (Lee Wha *et al*. [@CR25]). Social support, which refers to processes through which social relationships might promote health and well-being (Cohen *et al*. [@CR6]) and the degree to which interpersonal relationships serve particular functions (Sherbourne and Stewart [@CR35]) is an essential part of successful aging. Rowe and Kahn ([@CR30]) suggest three important dimensions of successful aging: (1) low incidence of disease and disease-related disability, (2) high cognitive and physical functional capacity, and (3) active engagement in life. Indeed the multidimensional nature of social support, which typically includes emotional, tangible, informational, and companionship (Wong *et al*. [@CR40]), influences all three of these dimensions.

Evidence strongly suggests that social support keeps people healthy and helps speed recovery from illness. The availability of someone to provide help or emotional support may protect individuals from some of the negative consequences of major illness or stressful situations (Sherbourne and Stewart [@CR35]). Moreover, social support has salutary effects on physical health and psychological well-being (Cohen *et al*. [@CR6]; House *et al*. [@CR18]; Kaplan *et al*. [@CR22]; Levitt *et al*. [@CR26]; Thoits [@CR39]). Greater levels of emotional support, specifically, are associated with more positive patterns of cognitive aging and active social engagement (Seeman *et al*. [@CR34]), as well as decreased levels of depression (Gurung *et al*. [@CR15]) and increased physical functioning (Seeman and Chen [@CR33]). Increased social support, particularly emotional support is positively associated with life satisfaction, better well-being, less depression, and higher positive affect (Wong *et al*. [@CR41]). More social support is also associated with higher levels of both physical and mental functioning (Seeman and Chen [@CR33]).

Assessment of social support requires appropriate measurement, typically using self-report instruments. Yet, instruments used to assess these experiences may be of limited use with diverse ethnic immigrant groups if they were not developed nor validated with these groups in mind. Instruments developed to measure constructs important to the general public may not have *conceptual equivalence* (Flaherty [@CR10]; Guillemin *et al*. [@CR14]; Herdman *et al*. [@CR16]; Hui and Triandis [@CR20]; Patrick *et al*. [@CR29]) (e.g. no adequate reflection of social support constructs important to groups who speak little or no English), *operational equivalence* (Flaherty *et al*. [@CR11]; Herdman *et al*. [@CR16]; Hui and Triandis [@CR20]; Patrick *et al*. [@CR29]) (e.g. appropriate survey methods including reading level, item format, and instructions), or *psychometric equivalence* (Flaherty *et al*. [@CR11]; Gonzalez-Calvo *et al*. [@CR12]; Herdman *et al*. [@CR16]; Patrick *et al*. [@CR29]) (e.g. comparable psychometric properties including reliability and validity). As societies age and also become increasingly diverse, understanding similarities and differences in adequacy of social support across ethnic groups will become increasingly important (Day [@CR7]).

While multiple studies have examined the salutary effects of social support in diverse ethnoculutral groups, there is no evidence that any social support measure: (1) represents constructs with equivalent meaning across groups or (2) yields scores that can be meaningfully compared across groups (e.g. that observed score differences reflect true score differences). If mean scores are compared across diverse groups, there is a need to first ensure that the instrumentation can provide a valid basis for making these comparisons (Gregorich [@CR13]; Meredith [@CR27]; Milsap [@CR28]; Yoo [@CR42]). Existing social support measures are potentially limited because they might not adequately reflect the issues and concerns of minority or vulnerable populations and they might not have similar psychometric properties across comparison groups (Stewart and Napoles-Springer [@CR37]). Measurement studies can help determine whether the same dimensions, or latent constructs, are being measured across groups and whether observed score differences reflect 'true' score differences (Stewart and Napoles-Springer [@CR37]). The purpose of this study was to examine if a multidimensional, self-report social support instrument originally developed in older Chinese and Koreans (Wong *et al*. [@CR40], [@CR41]) can be used for meaningful comparisons across four diverse ethnic groups (African American, Latino, Chinese, and Non-Latino White) of women.

Methods {#Sec2}
=======

**Conceptual framework** Based on the conceptual framework of stress and coping (Dunkel-Schetter *et al*. [@CR8]), social support is typically defined in terms of various functional domains and refers to any process through which social relationships might promote health and well-being (Cohen *et al*. [@CR6]). The types of social support dimensions were derived from past empirical work (Broadhead *et al*. [@CR4]; Krause [@CR24]; Sherbourne and Stewart [@CR35]) and focus group data (Wong *et al*. [@CR40]). The initial development and testing of this instrument is described in detail elsewhere (Wong *et al*. [@CR40], [@CR41]).Functional support refers to the degree to which interpersonal relationships serve particular functions (Sherbourne and Stewart [@CR35]). The functions most often cited are: emotional, instrumental aid or tangible, information/advice, companionship, and validation (Cohen *et al*. [@CR6]). Tangible support refers to the provision of assistance with activities of daily living such as transportation, and assistance with cooking, cleaning, and shopping. Financial support refers to assistance through monetary means. While House and Landis ([@CR17]) refers to tangible and financial support as instrumental support, in our focus groups with older Chinese and Koreans, there was a clear separation between these two domains. Emotional support refers to having a person express sympathy, caring, and acceptance of the individual. Someone who provides information about resources or gives advice is giving the individual informational support. Companionship refers to having a person with whom to share activities such as going to movies, eating together, and shopping. A person who provides validation gives the individual feedback about him/herself.

**Nature and sources of survey respondents** As part of a larger study, eligible participants included African American, Latino, Asian (mainly Chinese), and non-Latino White women, between 50 years and 80 years of age, fluent in either English and Spanish, or Chinese (Cantonese or Mandarin), and had seen the same clinician for at least one visit in the previous 2 years (Kim *et al*. [@CR23]). Women were recruited from three clinical sites in San Francisco, screened by telephone, and invited for an extensive face-to-face interview lasting up to 90 min. The clinical sites for recruitment were four primary care practices (two general internal medicine, family medicine, and women's health) at the University of California, San Francisco (UCSF) Medical Center, a community-based clinic in Chinatown, and the Community Health Network Clinics affiliated with the Department of Health and San Francisco General Hospital.

**Study procedures** The research protocol was approved by the UCSF Committee on Human Research, the Institutional Review Board at San Francisco General Hospital (SFGH), and the Chinatown Clinic Director. We generated a list of potentially eligible women based on available administrative data at each site. Names of patients were submitted to the appropriate clinician listed and permission requested to contact their patients by mail to inform them about the project. Clinicians were asked to return the list with their approval and indicate names of patients not to be contacted (e.g. no longer a patient, cognitively impaired, dead). Personalized letters were mailed to each patient, in English, or English and Spanish or Chinese, informing her about the study and requesting that a postcard be returned by checking a "Not interested, do not call" box or a "Interested, please call me" box. If no postcard was returned within 2 weeks, trained interviewers contacted women to complete a 20-min screening questionnaire in English, Spanish, or Chinese (Cantonese or Mandarin). After 8 months of limited success recruiting Asian women, we began screening and recruiting these women (mostly Chinese) using face-to-face methods at the community-based Chinatown clinic. Our goal was to recruit similar numbers of African American, Asian, Latina, and non-Latino White women and a significant number of limited English proficiency participants.Women participating in the baseline telephone survey then were asked to participate in a face-to-face survey in the language of their choice. Each face-to-face survey lasted an average of 50--90 min, with the longer survey times occurring for those conducted in Spanish and Chinese. Interviews were conducted at a UCSF research office, a clinical practice site, or their home. Women received \$20 at the end of the interview in appreciation for their time.

**Survey** The final survey included items derived from standard questions used in previous surveys and from formative focus groups and individual interviews completed as part of the larger study. The questionnaire was developed simultaneously in English, Spanish, and Chinese using bilingual experts and then pre-tested in each of the four ethnic groups, specifically testing the cultural, linguistic, and literacy appropriateness. Data collected from the surveys included socio-demographic characteristics (e.g. age, years of education, household income, language use, birthplace), personal and family history of cancer, use of cancer screening tests, risk perceptions of getting cervical, breast, or colon cancer, health status, social support, and interpersonal processes of care.

**Social support instrument** The original 27-item social support measure in this survey was first developed for use with older Koreans and Chinese; a review of existing measures revealed no one instrument that captured all domains identified focus groups of older Chinese and Koreans (Wong *et al*. [@CR40]) or reported psychometric properties in these groups. Responses were a 1--5 likert scale, "none of the time", "a little of time", "some of the time", "most of the time", "all of the time." Items for each subscale were summed and divided by the number of items in the subscale such that each participant had a score for each subscale. This instrument was tested in a sample of older Koreans and Chinese using exploratory factor analytic (EFA) techniques (Wong *et al*. [@CR41]). The results provided evidence that social support was a reliable and valid multidimensional construct measuring support in the following areas: language (5-items); informational (4-items); financial (4-items); emotional/companionship (8-items).Tangible support (6-items) is a considered a standard dimension of social support, therefore, we also included this subscale in the current survey and subsequent analyses. For the purposes of this study, we used 22-items that included all the social support dimensions, except for language support because these questions were only answered by people who answered the survey in Spanish or Chinese.

Participants {#Sec3}
------------

We identified and received consent from physicians to send recruitment letters to 4,523 women. We were unable to reach 906 women due to wrong telephone numbers or addresses and 871 were ineligible due to factors such as illness or having left the physician's practice. We were able to contact 2,786 women. Screening data were collected from a total of 1,137 African American (*n* = 159), Latino (*n* = 236), Chinese (*n* = 353), other Asian (*n* = 63), and non-Latino White women (*n* = 326). Other Asian women were excluded due to small sample size. Our sample final size for this study was 1,074 women for women completed the telephone screener and face-to-face interview.

Table [1](#Tab1){ref-type="table"} displays the socio-demographic characteristics. Women's mean age was 61 years with Latinas being significantly older (63.6 years). Over 80% of the women had at least one child and over half of all women were married or living with a partner, with Chinese (73%) being the most likely to be married or living with someone, and African Americans (30%) and Latinas (39%) the least likely to be married or living with a partner. The majority of Chinese and Latinas (68%, 59% respectively) reported having significantly less than a high school education compared to non-Latino Whites. Similarly, the many African Americans, Chinese, and Latinas (39%, 54%, 50%, respectively) all reported a significantly lower household income compared to non-Latino Whites. Over one-third of African Americans (31%) reported being on disability, most Chinese (38%) were not working, and 34% of Latinas were retired compared to over one-third of non-Latino whites (36%) who were still working full-time. African American, Chinese, and Latinas were significantly less likely to have private insurance and more likely to report being in poor health status (*p* \< .001) compared to non-Latino Whites. Not surprisingly, most Chinese and Latinas were not born in the U.S. Table 1Sociodemographic Characteristics of WomenAfrican--American (*n* = 159)Latino (*n* = 236)Chinese (*n* = 353)Non-Latino White (*n* = 326)Total (*n* = 1,074)**Age: Mean (SD)**60.8 (7.8)63.6 (8.8)\*\*\*60.6 (7.2)60.7 (7.5)61.5 (7.9)**Parity: n(%)**No previous children18 (11)\*\*\*38 (16)\*\*\*28 (8)\*\*\*127 (38)224 (19)One child or more149 (89)200 (84)325 (92)210 (62)933 (81)**Married or living with partner: n (%)**49 (30)\*\*\*92 (39)\*\*258 (73)\*\*\*175 (52)610 (53)**Education: n(%)**Less than high school23 (14)\*\*\*140 (59)\*\*\*242 (68)\*\*\*6 (2)414 (36)High school graduation39 (23)30 (12)48 (14)13 (4)137 (12)Some college or higher105 (63)69 (29)63 (18)318 (94)608 (52)**Income: n(%)**\$20,000 or less63 (39)\*\*\*116 (50)\*\*\*189 (54)\*\*\*60 (18)437 (38)\$20,001--\$50,00053 (32)79 (34)123 (35)80 (24)357 (31)More than \$50,00048 (29)38 (16)40 (11)195 (58)352 (31)**Employment status: n(%)**Working full time38 (24)\*\*\*29 (13)\*\*\*30 (9)\*\*\*114 (36)229 (21)Working part time10 (6)39 (17)54 (15)46 (15)154 (14)Not working17 (11)33 (14)130 (38)26 (8)212 (19)Retired44 (28)78 (34)100 (29)101 (32)352 (32)Disability49 (31)49 (22)31 (9)28 (9)160 (14)**Insurance type: n(%)**Private insurance85 (52)\*\*\*81 (35)\*\*\*81 (24)\*\*\*252 (76)548 (49)Public insurance68 (41)109 (47)106 (31)70 (21)365 (32)Uninsured11 (7)42 (18)152 (45)11 (3)217 (19)**Health status: n(%)**Poor20 (12)\*\*\*34 (14)\*\*\*83 (24)\*\*\*16 (5)156 (13)Fair59 (35)109 (46)143 (41)45 (13)377 (33)Good57 (34)63 (26)97 (27)103 (31)344 (30)Very good/excellent31 (19)33 (14)30 (8)172 (51)281 (24)**Language survey completed: n(%)**English167 (100)58 (24)28 (8)337 (99.7)651 (56)Chinese0 (0)0 (0)325 (92)0 (0)327 (28)Spanish0 (0)179 (76)0 (0)1 (0.3)180 (16)**Born in the US: n (%)**165 (99)\*\*24 (10)\*\*\*14 (4)\*\*\*294 (87)510 (44)
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Using a confirmatory factor analytic (CFA) framework, we sought to test whether the instrument's psychometric properties were invariant across each of the four ethnic groups (African American, Chinese, Latino, and non-Latino White). That is, we assessed whether four common factors (Tangible, Information, Financial, Emotional/Companionship) were present among the 22-items of the social support measure within the total sample and within each ethnic group. Four common factors were identified by their specified items (no cross-loadings), common factor variances and co-variances were freely estimated, and all item error variances were constrained to be uncorrelated. None of the models had acceptable fit. Thus a revised empirical model was pursued.

Multitrait scaling was used to examine whether each item within a hypothesized dimension was linearly related (*r* \> 0.30, corrected for overlap) to the total score for that dimension (*item convergence*) and if each item was correlated two or more standard errors higher with its hypothesized domain than with other domains (*item discrimination*) (Hays and Hayashi 1990; Stewart *et al*. 1992). We first eliminated items not meeting the item convergence criterion across all in at least three race/ethnic groups. We then eliminated items not meeting the item discrimination criterion using the same approach.

Data from the remaining items were simultaneously modeled with multiple-group CFA. These analyses were used to assess the unidimensionality of items within each originally hypothesized subdomain across the four ethnic groups. Items were dropped via a process of backward elimination, either because they did not have salient loadings (\<0.40) on the hypothesized factor, or loaded highly on more than one factor.

Next, we conducted a series of nested models to assess the level of factorial invariance across the four ethnic groups. We assessed configural invariance to examine whether each common factor was associated with identical item sets across the ethnic groups. A multi-group model specified four factors with identical item sets across the four ethnic groups. All parameters were freely estimated. We then examined metric invariance which constrained corresponding factor loadings to be equal across groups. Finally, we assessed strong factorial invariance, also known as scalar invariance, which requires that regression of items onto their associated common factors yields a vector of intercept terms that is invariant across the ethnic groups (Gregorich [@CR13]). That is, the corresponding item intercepts were also held equal across groups in addition to the constraints of metric invariance.

All CFA models were fit using LISREL 8.5 software (Jöreskog and Sörbom [@CR21]). Goodness of fit was assessed by examining model chi-squares and degrees of freedom, the root mean square error of approximation (RMSEA, Steiger [@CR36]), and the comparative fit index (CFI, Bentler [@CR1]). Significant chi-squares and chi-square difference tests indicate lack of *exact fit*. It is known that the chi-square goodness-of-fit test can too often reject correct models (Type I error) with finite samples of nonnormal data. Therefore the root-mean-square error of approximation (RMSEA), the comparative fit index (CFI), and the expected cross-validation index (ECVI) were also used to assess model fit. Values of RMSEA \<0.05 and values of CFI ≥ 0.95 suggest *approximate fit* (Browne and Cudeck [@CR5]; Hu and Bentler [@CR19]). In a series of nested models, the ECVI will obtain relatively lower values for models with higher expectation of replication in subsequent samples of the same size. Ninety percent confidence intervals were included to supplement the point estimates of RMSEA and ECVI (Browne and Cudeck [@CR5]). Selection of cross-group equality constraints to relax was based on LISRL's 8.5 modification indices.

Missing data (\<5% of data points) were dealt with using the linear interpolation algorithm of SPSS version 16.0 (SPSS Inc, 2008) which uses nearby data points to estimate missing values. The skew and kurtosis of each item were investigated to assess normality of the distributions. Provided that each social support dimension met the criteria for configural, metric, and scalar invariance, we then compared the means using the appropriate statistical test, analysis of variance with post-hoc comparisons.

Results {#Sec5}
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Fourteen items were eliminated; Seven items were eliminated through the process of multitrait scaling and another seven items were dropped through the process of backward elimination (see Table [2](#Tab2){ref-type="table"}), leaving a total of eight items. The modified measurement model consisted eight items representing four first-order common factors: Information, Financial, Emotional/Companionship, and Tangible support (see Table [3](#Tab3){ref-type="table"}). Although the data are not shown, skewness values ranged from −0.71 to 0.51 and kurtosis values ranged from −1.32 to −0.13 indicating that distributions were roughly symmetrically distributed (Tabachnick and Fidell [@CR38]). Prior to testing factorial invariance, the four factor model was fit within each ethnic group, separately. All models suggested good fit: Chi-square tests were all non-significant (Table [4](#Tab4){ref-type="table"}). Table 2Social Support Items "How Much of the Time Can You Count On Someone To:... Responses Were: "None of the Time", "A Little of Time", "Some of the Time", "Most of the Time", "All of the Time"Original 22 items use in mulittrait scaling analysis15 items retained after multitrait scaling: Items used in multiple-group confirmatory factor analysisFinal 8 social support itemsTangible supportHelp you get things done in the house such as chores (e.g. washing dishes, vacuuming)Help you get things doneHelp you get things doneHelp you with taking care of any paperwork (e.g. bills, jury duty)Help with paperwork (e.g. bills, jury duty)Help with paperwork (e.g. bills, jury duty)Help you prepare meals or cook for youHelp prepare meals or cookHelp prepare meals or cookHelp you with shopping or other errands such as doing laundryHelp you with shopping or other errands such as doing laundry--Help carry heavy things such as groceriesHelp carry heavy things such as groceries--Provide you with some transportation----Go with you to appointments (e.g. doctor's appointment)----*Informational support*----Give you information to help you understand a situation (e.g. where to apply for SSI, how to get a passport, how to file an income tax return)Give you informationGive you informationSuggest who you could see for assistance with a problem that you were havingSuggest who you could see for assistanceSuggest who you could see for assistanceGive you suggestions about how to deal with a personal problem (e.g. stress with work and family)----Give you useful advice about important things in life (e.g. dealing with family conflicts)----*Financial support*----Give you money now and then, if you needed itGive you money now and then, if you needed itGive you money now and then, if you needed itPay for expenses (e.g. rent, telephone bill) on a regular basis, if you needed itPay for expenses if neededPay for expenses if neededBuy food or something else so you don't have to spend your moneyBuy food or something else so you don't have to spend your money--Give you pocket moneyGive you pocket money--Emotional/companionshipLove you and make you feel wantedLove you and make you feel wanted--Listen to you when you need to talkListen to you when you need to talk--Confide in or talk to about yourself or you problemsConfide in or talk toConfide in or talk toHelp you feel better when you are sad or lonely----Get together for relaxationGet together for relaxationGet together for relaxationGo out and do things with----Eats meals together----Table 3Final Social Support Items from Partial Scalar Invariance Model (Model 5--Standardized Solution)Type of support and itemsFactor loadingInterceptTangible supportHelp get chores done in house0.820Helps with paper work−0.530.89−0.11\*Informational supportInformation to understand a situation0.890Give assistance about a problem you were having0.870.12Financial supportGive money now and then0.900Pay for expenses on a regular basis−0.050.90−0.15\*\*Emotional/companionship supportConfide in or talk about problems0.850Get together for relaxation0.760.035For the items, "Helps with paper work" and "Give money now and then" that did not meet scalar invariance, two intercept estimates are shown^a^Intercept for Latino group^b^Intercept for Chinese group on itemTable 4Confirmatory Factor Analysis of Social Support By Ethnic GroupEthnic groupN*χ*^2^pRMSEAAfrican--American15910.10.750.00Latino2367.550.910.00Chinese35320.510.110.04Non-Latino White32618.860.170.03

Table [5](#Tab5){ref-type="table"} displays the results for construct validity; That is, the confirmatory factor analyses and our assessment of invariance between the ethnic groups. Confirgural invariance, each factor (e.g. tangible support, financial support) is associated with the same set of items across the different ethnic groups. The first multi-group CFA model tested for configural invariance between the four ethnic groups. This model had acceptable model fit with a non-significant *χ*^2^ = 57.02, *p* = 0.44, suggesting configural invariance across all four groups. Model 2 also supported metric invariance, *χ*^2^ = 69.28, *p* = 0.43. Table 5Confirmatory Factor Analyses, Configural, Metric, and Scalar Invariance, for Final Social Support Items (*n* = 8)Model*χ*^2^dfRMSEA (90% CI)ECVI (90% CI)CFI1. Configural invariance model57.02 (*p* = 0.44)560.008 (0.00--0.04)0.27 (0.26--0.28)1.002. Metric invariance model69.28 (*p* = 0.43)680.008 (0.00--0.04)0.26 (0.23--0.27)1.003. Scalar invariance model146.88^a^ (*p* = 0.0001)800.056 (0.04--0.07)0.32 (0.26--0.32)0.994. Partial scalar model 1121.63^a^ (*p* = 0.0015)790.045 (0.02--0.07)0.29 (0.24--0.38)0.995. Partial scalar model 295.74 (*p* = 0.08)780.029 (0.00--0.05)0.27 (0.23--0.27)1.00^a^Indicates a significant *χ*^2^

Full scalar invariance was not supported meaning that the corresponding factor loads for each item in each item set is not the same across ethnic groups. However, when we relax the equality constraint for some of the items, we were able to achieve partial scalar invariance. The model chi-square test was significant, *χ*^2^ = 146.88 (*p* = 0.0001), and compared to Model 2, significant increases were noted in the RMSEA and ECVI values. Therefore, Model 4 tested partial scalar invariance. Based upon modification indices, the equality constraint on the intercept for item, "Helps with chores" in the Latino group was relaxed. The intercept for the Latino group was slightly higher than the other groups at −0.11, whereas the intercepts for the other three ethnic groups were −0.52. With that constraint removed the model chi-square remained significant, *χ*^2^ = 121.63, *p* = 0.0015, and the RMSEA and ECVI point estimates were outside the corresponding confidence intervals estimated for Model 2, which arguably had the best model fit. Therefore, a further modification was sought. In Model 5 the equality constraint on the intercept estimate of, "Pays for expenses on a regular basis" for the Chinese group was removed. The intercept for the Chinese group was slightly higher at −0.15 than the other ethnic groups whose intercepts were −0.48. Model 5 resulted in a non-significant *χ*^2^ = 95.74, *p* = 0.084, and was selected as the 'best' empirically modified model with respect to model fit and parsimony.

Table [6](#Tab6){ref-type="table"} shows the internal consistency reliability (cronbach's alpha) and mean scores for each of the final four social support domains (Tangible, Informational, Financial, Emotional/Companionship) for each of the four ethnic groups. The cronbach's alphas were: Tangible: 0.85, Informational: 0.90, Financial: 0.91, and Emotional/Companionship: 0.82. The scale scores used in the mean *comparisons*, across the four ethnic groups, were compiled from the items used to achieve scalar invariance thus the scale score for Tangible support for the Latino group includes only the item, "Help get things done in house", and the scale score for Financial support in the Chinese group includes only the item, "Give money now and then." For Tangible, Informational, Financial, and Social/emotional support the Chinese groups scored significantly lower than the other three ethnic groups (*p* \< 0.01). Non-Latino Whites and African Americans were not significantly different across any of the social support dimensions. Thus, for any *mean comparisons* between non-Latino Whites and African Americans, all eight items can be used. Any mean comparison of tangible support across Latinos and other ethnic groups should only use the one item. However, when examining tangible support within Latinos, then all items can be used. Similarly, any comparison of financial support involving Chinese and other ethnic groups should only use the one item. Yet, when examining financial support within Chinese, all items can be used. Table 6Comparison of Social Support Means Across Ethnic GroupsType of supportAfrican American, mean(SD)Latino, mean(SD)Chinese, mean(SD)Non-Latino White, mean(SD)Internal consistency reliability, Cronbach's αTangible3.49 (1.17)2.98 (1.38)\*2.63 (1.29)\*3.87 (1.22)0.85Informational3.81 (1.06)3.12 (1.27)\*2.38 (1.01)\*3.72 (1.15)0.90Financial3.21 (1.31)2.65 (1.38)\*2.00 (1.12)\*3.33 (1.37)0.91Emotional/companionship3.82 (1.06)3.32 (1.13)\*2.98 (0.87)\*3.88 (0.92)0.82Significantly different from three other groups, *p* \< 0.01

Discussion {#Sec6}
==========

This study is unique in its contribution of a valid and reliable, 8-item social support instrument available in English, Spanish, and Chinese. Using the CFA framework, we were able to test whether the subscales (and items within each subscale) indirectly measured the latent construct of social support. Moreover, these results provide evidence of construct validity across four ethnic groups and that mean comparisons of the subscale scores would reflect true group differences that are not contaminated by group-specific attributes.

Researchers have been called to demonstrate that the additional methodological rigor of developing measures used for comparative research produces superior results (Stewart and Napoles-Springer [@CR37]). Although previous work has shown that less financial support is associated with more anxiety (Wong *et al*. [@CR41]), the added value of this study is also new theoretical insight into the multidimensional construct of social support. For women, obtaining financial support is a distinctly different from obtaining tangible support. This dimension of social support may be particularly salient to older women, who tend to live longer than men and may have less financial security. Indeed minority elderly men and women (those aged 65 years and older), as well as non-Latino white women are more likely to earn lower median incomes compared to White men (Estes [@CR9]). Moreover, White women tend to have incomes at least 50% greater than those earned by both African American and Latino women (Estes [@CR9]).

The factor structure of this instrument suggests that there are conceptual similarities in constructs being measured in English, Spanish, and Chinese. Our evidence of metric invariance suggests that all eight items identified four factors with identical meanings across all four ethnic groups. Thus, this instrument can be used to examine the relationship between different types of social support and health processes and outcomes either within one ethnic group (e.g. Chinese) or for comparative research across non-Latino White, African American, Chinese, and Latino women. Using this measure can also give clinicians a tool to assess multiple dimensions (tangible, socio-emotional, financial, and information) of social support. The evidence for partial scalar invariance suggested that group differences in observed means are not contaminated by differential additive response bias (Gregorich [@CR13]). That is, the evidence suggests that group mean comparisons reflect true group differences on the measured constructs.

Scalar invariance allows for defensible group comparisons of the observed means, instruments that do not meet these criteria many be counterproductive in comparative research (Gregorich [@CR13]). However, in the case of this social support instrument, dropping the specific items that did not meet scalar invariance allows us to compare subscale means across the different groups. Further work, especially for the tangible and financial support scales, is needed to test additional items for invariance if comparative research is to be conducted with these particular subscales. If the focus analysis is restricted to comparing the strength of corresponding regression parameters across groups, then metric invariance is sufficient if one of the following holds: (1) the regression model corrects for measurement errors in explanatory variables (e.g. a structural equation model with latent variables) or (2) the reliabilities of corresponding explanatory variables are invariant across groups (Gregorich [@CR13]). Therefore, the entire eight item instrument may defensibly be used to compare the strength of the regression parameters across non-Latino White, African American, Chinese, and Latino women.

Despite the unique contributions of this study, these results have some limitations. These results may not be generalizable to men or other samples because data were collected in San Francisco where there are high concentrations of Latino, African American, and Chinese women. However, these data were collected in three languages that included Spanish, Chinese, and English from a large sample of Chinese, Latino, and African American older women. It is important to note, however, that these models were derived from convenience samples in an exploratory manner, and further research attempting to replicate them is required.

In conclusion, this study provides evidence that mean comparisons of different dimensions of social support can be reported across four different ethnic groups in women. While more work is needed to assess the utility of this instrument in men and other ethnic groups, these results provide evidence that this instrument provides reliable and valid measures of social support that can be used to make meaningful comparisons across ethnic groups.
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